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(54) SYSTEM AND METHOD FOR MANAGING TIME FOR VEHICLE FAULT DIAGNOSTIC 
APPARATUS 



(57) Temporal contradictions and errors between 
controllers are eliminated and fault diagnosis is accu- 
rately performed by correct time. The system includes a 
master controller (1) for transmitting a measured time 
as a reference time, and a plurality of controllers (11a, 

FIG. I 



lib. 11c...., 11 n) for determining the time relating to the 
fault diagnosis on the basis of the received reference 
time when fault data of sensors, etc., are detected. 
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Description 

TECHNICAL FIELD 

The present invention relates to time management s 
of a fault diagnostic apparatus for a vehicle, and more 
particularly, to a system and a method for managing 
time for a vehicle fault diagnostic apparatus for the man- 
agement of a standard time between a plurality of con- 
trollers in a fault diagnostic apparatus for an industrial 
vehicle. 

BACKGROUND AFTT 

In the situation in which electronic control of 
engines and transmissions of vehicles is rapidly pro- 
ceeding, functions required for controlling each compo- 
nent have been highly advanced. In order to satisfy the 
required functions, the number of devices using a micro- 
computer (hereinafter, referred to as CPU) in a control- 
ler for controlling each component has increased. As a 
result, a plurality of controllers each using the CPU are 
installed in an electronic control device for one vehicle. 
With the advancement of the functions of such an elec- 
tronic control device, fault diagnosis becomes difficult, 
and it is an important problem how faulty points are dis- 
covered in a shorter time under fault conditions to 
shorten downtime of the vehicle. 

In order to solve the above problem, vehicle fciult 
diagnostic apparatuses have been proposed in which 
the CPU of each controller performs the fault diagnosis 
with respect to the respective controllers, and achieves 
easy diagnosis by displaying results of the diagnosis. 
For exarrple, in Japanese Unexamined Patent Publica- 
tion No. 4-304589. a vehicle fault diagnostic apparatus 
shown in Fig. 5 is proposed. According to this prcposal, 
an electronic control device tor a vehicle is corrposed of 
a master controller 1 and a plurality of controllers 11a. 
1 1b, 1 1c,...1 1 n, and the respective controllers are con- 
nected to each other by a communication network 10. 
The master controller 1 and the controllers are com- 
posed of a system centered on the CPU. 

Each of the controllers inputs signals from a sensor 
and a switch to control respective components of the 
vehicle, and outputs a signal to control an actuator, ete. 
based on the signals. In addition, each of the controllers 
has a teult detecting section for detecting faults of the 
above connected sensor and actuator, and always 
transmits the detected fault data to the master controller 
1 through the communication network 10. 

The master controller 1 is composed of a CPU 2, a 
network interface 3. a memory 4, an operating switch 6. 
and a display 7. The memory 4 stores results of calcula- 
tions, communication data, and fciult information of the 
respective controllers. The CPU 2 always receives fault 
data from the controllers 11a. 11b, 1 1c.. ..1 In using, for 
example, a polling method, and checks whether or not 
there is a bit into which ''I showing fault detection is 



written in fault items of the received data. When there is 
tiie bit into which T is written, an error code corre- 
sponding to tiie fault item of the bit is written into a pre- 
determined storage area in the memory 4, and the time 
elapsed since occunence of tiie fault is written into tiie 
predetermined storage area. 

The predetermined storage area in which the en^or 
code and its elapsed time are stored, are in the form of 
a fault history such that the error codes are stored in the 
order of the time at which the error code was generated. 
That is, the error codes and the elapsed time are stored 
in the predetermined storage area in the order of gener- 
ation, and when a predetermined number of error codes 
are stored, tiie next and later error codes are stored in 
the initial address of the akx>ve predetermined storage 
area. In this way, the oldest error code and its elapsed 
time are stored by being renewed by the latest enor 
code and its elapsed time. In addition, each elapsed 
time renews the previous elapsed time per a predeter- 
mined time (one hour, for example) since occun-ence of 
the foult. Further, when an operator investigates the 
cause of the fouH, the operating switch 6 can be oper- 
ated to display the previous fault history on the display 
7. By analyzing the fault history data, the cause can be 
investigated in a short time. 

On the otiier hand, with the advancement of tiie 
function of controlling the respective components as 
described above, an analysis of the fault diagnosis has 
become complicated, resulting in the increased require- 
ment tiiat timing of the input and output signals between 
tiie components, and the state progress of signals in the 
respective components be analyzed in detail. For this 
reason, it is necessary to store the fault history data and 
the state progress of the input and output signals, etc. in 
detail and in large quantity. Thus, in the above conven- 
tional vehicle fault diagnostic apparatus, a large mem- 
ory capacity for storing the fault history data, etc. in ttie 
master controller 1 must be prepared. However, since 
the controllers are vehicle-mounted controllers, consid- 
ering environmental resistance such as vibration resist- 
ance, dust resistance, and waterproofing, a 
semiconductor memory such as RAM must be used, 
and considering the volume, etc. to reduce the size of 
the controllers, the memory capacity is restricted, and 
cannot be sufficiently increased. 

To cope with this, an arrangement can be consid- 
ered in which the fault history data and tiie state 
progress of the input and output signals of the respec- 
tive controllers are separately stored in respective mem- 
ories of tiie controllers. This allows a memory of large 
capacity to be prepared in each controller within the 
resf iction of each volume. In addition, an operation 
counting clock or a time clock is included in each of ttie 
controllers, and, with the use of these clocks, tiie fault 
data at the time of occunence of the fault, the conditions 
of the input and output signals, and the fault occurrence 
time and the time elapsed from occurrence of the fault 
are stored in the respective memories in each controller. 
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These stored fault history data and the state progress of 
the input and output signals are transmitted in response 
to a request by the nnaster controller 1 , whereby the fault 
can be analyzed on the display 7, etc. on the side of the 
master controller 1 . s 

In this case, however, the foltowing problems are 
encountered. The operation counting clock included in 
each controller is operated only during the interval when 
the power of each controller is turned on. However, the 
power of each controller may be separately turned off io 
due to the fault and an examination of each component, 
or a controller used in a certain period of time may be 
removed from the vehicle and attached to another vehi- 
cle, whereby the operation counting clocks of the 
power-turned-off controller and the newly attached con- is 
troller cause differences between the operation count- 
ing clocks of other controllers and the master controller 
1 . In addition, the above operation counting clock and 
the time clock include dock errors between the control- 
lers due to the variations of timers, etc. Therefore, in 20 
spite of the fault and a phenomenon occurred at the 
same time, there is a possibility that the stored clock val- 
ues are different between controllers. This could be a 
major obstacle in investigation of the cause of the fault 
by analyzing the fault history data of the respective con- 2s 
trollers and the state progress of the input and output 
signals, and the feult diagnosis might require a lot of 
time. 

DISCLOSURE OF THE INVENTION 30 

The present invention has been made to solve the 
problems of the prior art, and its object is to provide a 
system and a method for managing time for a vehide 
fault diagnostic apparatus which can eliminate temporal 35 
contradictions and errors between controllers, and relia- 
t>ly perform fault diagnosis by accurate time. 

According to the present invention, there is pro- 
vided a system for managing time for a vehicle fault 
diagnostic apparatus including a plurality of controllers 40 
for detecting a fault of at least one of a sensor and an 
actuator and transmitting the detected fault data 
through a communication network, and a master con- 
troller for receiving tiie feult data. 

wherein the master controller transmits a 45 
counted time to the plurality of controllers as a standard 
time, and 

wherein the plurality of controllers, when detect- 
ing the fault data, determine the time relating to the fault 
diagnosis on the basis of the received standard time. so 

In addition, the master controller may comprise a 
standard time counting means (9) for counting the 
standard time, and a controller for transmitting the 
standard time to the plurality of controllers through the 
communication network. 55 

Further, each of the plurality of controllers may 
comprise a standard time storage means for storing the 
standard time, and a controller for renewing the stand- 



ard time stored in the standard time storage means on 
the basis of the standard time received from the master 
controller, and determining the time relating to the fault 
diagnosis on tiie basis of the renewed standard time 
when a fault occurs. 

According to the above arrangements, for exanple. 
one of the plurality of controllers is used as a master 
controller, and the standard time (main standard time) 
counted by the master controller is transmitted to each 
of the controllers through the communication network. 
TTie respective controllers renew their own sub standard 
time on the basis of the received main standard time. 
This eliminates errors of the standard time between the 
controllers in the vehicle fauft diagnostic apparatus, 
whereby the standard time can be uniformly managed 
in the overall apparatus. 

In addition, each of the plurality of controllers may 
comprise a fault information storage means for storing 
at least one of fault occurrence time and elapsed time 
determined on tiie basis of the standard time, and the 
detected fault data. 

According to the described arrangement, each of 
tiie controllers, when storing data of fault occuned, etc. 
in the fault information storage means, can store the 
occunence time and the elapsed time determined on 
the basis of the sub standard time. Therefore, by refer- 
ring to the fault data at the time of the fault diagnosis, 
errors and contradictions of the fault occurrence time 
between the controllers are eliminated, and the time can 
be correctly recognized, so that the fault diagnosis can 
be performed in a short time with no error. 

In addition, each of the plurality of controllers may 
comprise a vehicle condition storage means for storing 
a signal input condition from the sensor and a signal 
output condition to tiie actuator, and occurrence time of 
the input and output conditions determined on the basis 
of the standard time. 

According to the described arrangement, the con- 
trollers store the vehicle conditions together with the 
occurrence time determined on the basis of the sub 
standard time in addition to the above fault data at the 
time of occurrence of the fault, and at each predeter- 
mined period. By investigating the timing of the input 
and output signals, etc. with reference to the vehicle 
condition data at the time of the fault diagnosis, fault 
analysis is facilitated, whereby the time of diagnosis can 
be shortened. 

In addition, each of the plurality of controllers may 
comprise an exchange time storage means for storing 
tiie exchange time of the contirollers determined on the 
basis of the standard time. 

According to the described arrangement, when the 
controller breaks down, and is exchanged for a new 
controller, the time for the exchange is determined on 
the basis of the main standard time, and stored in the 
exchange time storage means. This allows exchange 
history of each of the conti'ollers to be referred to at the 
time of the fault diagnosis, thereby fadlitating the diag- 
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nosis is. The arrangement can offer similar action and 
effect when used controllers are installed in a new car, 
or even if another used controller is installed in a used 
operating car. 

Next, according to the present invention, there is s 
provided a method of managing time for a vehicle fault 
diagnostic apparatus in which a plurcUity of controllers 
detect a fault of at least one of a sensor and an actuator 
connected to each of the controllers, each of the con- 
trollers stores at least one of occurrence time of the fauft 
and elapsed time, and the detected fault data, and at 
least one of the time is regarded as the time relating to 
the fault, 

wherein a master controller counts and transmits 
a standard time to the plurality of controllers, and each 
of the plurality of controllers determines the time relat- 
ing to the fault on the basis of the standard time. 

By the described arrangement, the controllers 
renew their own sub starxiard time on the basis of the 
received main standard time, so that errors of the stand- 
ard time between the controllers in the vehicle fault 
diagnostic apparatus are eliminated, whereby the 
standard time can be uniformly managed in the overall 
apparatus. 

BRIEF DESCRIPTION OF DRAWINQS 

Fig. 1 is a functional block diagram of a vehicle fault 
diagnostic apparatus according to an embodiment 
of the present invention; 

Fig. 2 is a circuit diagram of the vehicle fault diag- 
nostic apparatus according to tiie embodiment; 
Fig. 3 is a flowchart for a time management 
processing of a master controller 1 according to the 
embodiment; 

Fig. 4 is a flowchart for a time management 
processing of a controller 11 according to the 
embodiment; and 

Rg. 5 is a functional block diagram of a vehicle fault 
diagnostic apparatus according to a prior art. 

BEST MODE FOR CARRYING OUT THE INVENTION 

The preferred embodiments of a system and a 
method for managing time for a vehicle fault diagnostic 
apparatus according to the present invention will now be 
described in detail with reference to the attached draw- 
ings. 

Referring to Fig. 1 , a master controller 1 and con- 
trollers 11a, lib, 11c, ...11n control each of compo- 
nents of a vehicle, such as an engine, a transmission, 
arxl a brake, etc. The controllers 11a. lib, 11c.,..11n 
are connected to each other by means of a communica- 
tion network 1 0, and constitute a vehicle control appara- 
tus as a whole by transmitting and receiving control 
information and fault information to and from each other 
through the communication network 10. 

Since the controllers 11a, lib. 1 1c,..1 In have the 



same consti-uction, the description will be given taking a 
controller 11a as an example. Incidentally, the control- 
lers 1 1 a, 1 1 b. 1 1 c... 1 1 n are referred to as controllers 1 1 
in the following description for simplification. Each of tiie 
controllers 1 1 has a controller 8 forming a main part of 
processing, and the following respective processing 
means connected to the controller 8. A fault detection 
means 62 detects a fault of a sensor or an actuator by a 
signal input from the sensor and at signal output to the 
actuator, and outputs a fault detection signal to tiie con- 
troller 8. A starxJard time storage means 63 inputs and 
stores a standard time (hereinafter, refen^ed to as a sub 
standard time) in the controllers from the controller 8. A 
fault information storage means 64. when a fault occurs, 
inputs fault data, such as an error code corresponding 
to the fault detection signal detected by the above fault 
detection means 62 and the number of times of genera- 
tion of error code, and the sub standard time stored in 
tiie standard time storage means 63 from tiie controller 
8, and stores both of them. 

A vehicle condition storage means 65 inputs a tran- 
sition progress of input arxl output signals of the above 
sensor and actuator from tiie controller 8, and stores it, 
for example, for each predetermined period and at the 
time of occurrence of the fault. An exchange time stor- 
age means 66 inputs from the corrtroller 8 the at>ove 
sub starxiard time at which the controller 1 1 are newly 
exchanged, and stores it. The controller 8 transmits and 
receives the atxive data to and from a master controller 
1 through the communication network 10 and a network 
internee 13. 

The master controller 1 basically has the same con- 
struction as that of each of the controllers 1 1 , but differs 
from each of the controllers 1 1 in tiiat it has a standard 
time counting means 9. The standard time counting 
means 9 counts a standard time of the overall vehicle 
fault diagnostic apparatus (hereinafter, referred to as a 
main standard time) in a predetermined time unit (one 
minute, for example). The controller 8 of the master con- 
troller 1 inputs the counted main starxilard time value, 
and the controller 8 stores the main standard time value 
in its own fault information storage means 64, the vehi- 
cle condition storage means 65, and the exchange time 
storage means 66, etc. for tiie fault diagnosis, similar to 
the controllers 11. Therefore, the master controller 1 is 
not limited thereto, and any one of tiie plurality of con- 
trollers 11 in the vehicle control apparatus may be 
selected as a master corrtroller, and the standard time 
counting means 9 may be provided in the controller. 
Then, tiie main standard time value is transmitted to 
other controllers 11 through tiie network interface 13. 
The controller 8 of each of the controllers 1 1 receives 
tiie main standard time value, renews its own sub stand- 
ard time based thereon to write into the standard time 
storage means 63. 

In this embodiment, the master controller 1 includes 
an operating switch 6 and a display 7, and the operating 
switch 6 and the display 7 are connected to the control- 



. IS 



20 



25 



30 



35 



40 



45 



SO 



7 



EP0838 788A1 



8 



ler 8 of the master controller 1 , respectively. The operat- 
ing switch 6 is an input switch for designating an object 
to be displayed for displaying the above fault informa- 
tion, vehicle condition, and exchange time. etc. of the 
controllers 1 1 at the time of fault diagnosis. The display s 
7 displays them, and is composed of. for example, an 
LED display capable of displaying an enror code and a 
generation time, and a character display capable of dis- 
playing error contents, etc. The controller 8 of the mas- 
ter controller 1 transmits a display object designating io 
signal input from the operating switch 6 to another con- 
troller 11 through the communication network 10, The 
controller 8 of another controller 1 1 transmits the fault 
information, vehicle conditions, and exchange time, etc. 
corresponding to the display object designating signal 15 
to the master controller 1 through the communication 
network 10. The controller 8 of the master controller 1 
outputs the received data to the display 7. 

The operating switch 6 and the display 7 for display- 
ing the fault Information, vehicle conditions, and the 20 
exchange time. etc. may be provided on a service tool 
51 , which can be connected to the communication net- 
work 10. The service tool 51 may be connected exclu- 
sively for the fault diagnosis, and it may be connected to 
the communication network 1 0 either at all times or only 25 
at the time of the fault diagnosis. The service tool 51 
includes the network interface 13. etc. In addition to the 
operating switch 6 and the display 7. 

Fig. 2 Is a circuit diagram in which each of the con- 
trollers 1 1 1s composed of a microcomputer system cen- 30 
tered on a CPU 12. A fault detection circuit 18 detects a 
fault of a censor or an actuator by a signal input from the 
sensor and a signal output to the actuator, and outputs 
the detected fault data to the CPU 12. A memory 14 
which is a writable memory for storing data, such as 35 
fault information, vehicle condition, and exchange time, 
can hold its storage contents even if the power of the 
controllers 11 is turned off, and is oonrqsosed of, for 
example, a RAM of a battery-protected CMOS type. 
The CPU 12 can transmit and receive the data to and 40 
from the other controllers 11, the master controller 1 
and the service tool 51 via the communication network 
10 passing through the network interface 13. 

The basic construction of the master controller 1 is 
the same as that of each of the controllers 1 1 . That is. it 4s 
is composed of a microcomputer system centered on a 
CPU 2 (equivalent to the CPU 12). and comprises a 
fault detection circuit 18, a memory 14, and a network 
interface 13, etc. However, as the construction different 
from that of the controller 11, the master controller 1 so 
comprises a clock circuit 5 for counting the main starxj- 
ard time. It is assumed that the clock circuit 5 has a cir- 
cuit for sending a clock of a predetermined frequency, 
and counts the dock to output an intenrupt service- 
requesting signal to the CPU 2 for each predetermined ss 
time (one minute, for example). The master controller 1 
comprises an operating switch 6 and a display 7, and 
they are connected to the CPU 2. 



The service tool 51 is composed of a similar micro- 
computer system centered on a CPU 52, and com- 
prises similarly a memory 54. a network interface 13. a 
switch 56, and a display 57. The memory 54 stores fault 
diagnosis data, and may be a RAM of a battery-pro- 
tected CMOS type, for example. In addition, the switch 
56 and the display 57 have the same functions as those 
of the akx)ve operating switch 6 and the display 7 of the 
master controller 1, respectively. The service tool 51 
can be composed of. for example, a normal personal 
computer, etc. 

A method of managing a time for a vehicle fault 
diagnostic apparatus in the above arrangements will be 
described. 

Rg. 3 shows a time management processing flow 
of the CPU 2 of the master controller 1 in which the fol- 
lowing interrupt service is performed by an intenupt sig- 
nal from the clock circuit 5 per a predetermined time. 

(Step 100) The main standard time is read from a 
predetermined main standard time storage area in the 
memory 1 4, and a procedure advances to step 1 01 . 

(Step 101) The main starxiard time is renewed. For 
example, when the interrupt service is executed per one 
minute, one minute is added to an old main standard 
time to obtain a new main standard time. Then, the pro- 
cedure advances to step 102. 

(Step 102) The new main standard time is written in 
a predetermined main standard time storage area, and 
the procedure advances to step 103. 

(Step 103) The new main standard time is transmit- 
ted to each of the controllers 11, and the procedure 
advances to the end of the intenupt service. 

By the interrupt service as described above, the 
CPU 2 can renew the main standard time for each pre- 
determined time, and transmit the renewed main stand- 
ard time to each of the controllers 11 through the 
communication network 10. 

Next, the time management processing of the CPU 
12 of each of the controllers 11 will be described with 
reference to a flowchart of Fig. 4. Here, it is assumed 
that the CPU 1 2 performs the following processing per a 
predetermined period. However, the processing period 
of the CPU 12 is set to a short period such that an error 
with respect to the predetermined period of the CPU 2 
for transmitting the main standard time (that is, a 
renewal unit time of the sub standard time) can be 
ignored. In addition, in the following processing, the 
exchange time represents a standard time when the 
respective controllers 11 are mounted to the present 
vehicle and the power is initially turned on. The sub 
standard time is the standard time stored in each of the 
controllers 11, and the sub operating time represents 
the operating time in which each of the controller 1 1 is 
used. In add'rtion, when each of the controllers 1 1 is a 
new article and the power is initially turned on, the data 
of the exchange time, sub standard time, and sub oper- 
ating time are initialized to 0. 

(Step 111) The sub standard time, the sub operat- 
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ing time and the exchange time are read from predeter- 
mined storage areas of the memory 14, and the 
procedure advances to step 112. 

(Step 112) The main standard time is received from 
the master controller 1 , and the procedure advances to s 
step 113. 

(Step 1 13) The sub standard time is compared with 
the main standard time to check whether or not they are 
equal to each other. When they are equal to each other, 
the procedure advances to end (completion of the io 
processing) as the main standard time has not been 
renewed yet. When they are not equal to each other, the 
procedure advances to step 1 14 as the main standard 
time has been renewed. 

(Step 1 1 4) It is judged whether or not the difference is 
between the sub standard time and the main standard 
time is 1 (renewal unit time). When the different is 1 . it is 
a normal time renewal, and tiie procedure advances to 
step 115. If not, the procedure advances to step 1 18. 

(Step 115) It is judged whether or not the main 20 
starKlard time is 1 (renewal unit time). When the main 
standard time is 1 . the vehicle Is a new car, and the pro- 
cedure advances to step 116. When tiie main standard 
time Is not 1 , it is a normal time renewal, and the proce- 
dure advances to step 117. 25 

(Step 1 1 6) Since the vehicle is the new car, one 
renewal unit time is subtracted from the main standard 
time to set the exchange time to 0. Then, tiie procedure 
advances to step 117. 

(Step 1 1 7) Since one renewal unit time has elapsed 30 
from the preceding processing, the sub operating time 
is incremented by one renewal unit time, cuid the proce- 
dure advances to step 121. 

(Step 118) It is judged whether or not the main 
standard time is 1 (renewal unit time). When the main 35 
standard time is 1 , the vehicle is a new car. and from the 
result of step 114, used controllers in which the sub 
standard time advances are installed, and tiie proce- 
dure advances to step 119. When the main standard 
time Is not 1 , tiie vehicle is a used operating car, and the 40 
procedure advances to step 1 20. 

(Step 119) Since the vehicle is the new car. one 
renewal unit time is subtracted from tiie main standard 
time to set the exchange time to 0. Then, tiie procedure 
advances to step 121 . 45 

(Step 120) Since the vehicle is tiie used operating 
car, the exchange time Is equalized to tiie main stand- 
ard time, and the procedure advances to step 121 . 

(Step 121) Since one renewal unit time has elapsed 
from the preceding processing, the sub standard time is so 
equalized to the main standard time, and the procedure 
advances to step 122. 

(Step 122) The renewed sub standard time, sub 
operating time, and exchange time are written in each of 
the predetermined storage areas of the memory 14 to ss 
complete the processing. 

In this way, when the main standard time is 
renewed by one renewal unit time, the CPU renews the 
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sub standard time, the sub operating time, and the 
exchange time stored in each of the controllers 11 
based on a new main standard time. Therefore, since 
tiiese times are uniformly renewed by the main standard 
time of the master controller 1, time errors between the 
controllers 1 1 are eliminated. 

In addition, each of the controllers 1 1 stores time 
data based on the unifomi standard time when storing 
fault information, vehicle conditions, etc. at the time of 
occurrence of the fault in the predetermined areas. That 
is, the CPU 1 2, when inputting fault data detected by the 
fault detection circuit 18. reads out the sub standard 
time at the time of occurrence of the fault (hereinafter, 
referred to as a fault occurrence time) and the sub oper- 
ating time, and writes the fault data, tiie fault occun^ence 
time, and the sub operating time as fault information in 
predetermined fault information storage areas of the 
memory 14. Further, an elapsed time from the time of 
occurrence of tiie fault can be stored as fault informa- 
tion, and the elapsed time can be determined by sub- 
tracting the fault occurrence time from the sub standard 
time for each predetermined time. The CPU 12 writes 
the input sensor signal, the output actuator control sig- 
nal, and the input and output times thereof into the pre- 
determined vehicle condition storage area, for example, 
for each predetermined period. 

In addition, these fault information, the vehicle con- 
ditions, and the exchange time. etc. can be displayed on 
the display 7 by the operating switch 6 of the master 
controller 1 . Further, in the case of connecting ttie serv- 
ice tool 51 , they can be displayed in the same manner 
as described above. By viewing these display contents, 
tiie details of tiie fault, the fault occurence time, and the 
elapsed time, tiie input and output signals, and the input 
and output times thereof, and the exchange time can be 
analyzed in proper sequence of time, so that inquiries 
into tiie cause of the fault can be certainly conducted. 

INDUSTRIAL APPLICABILITY 

The present is useful as a system and a method for 
managing time for a vehicle fault diagnostic apparatus 
which can uniformly manage time, and reliably perform 
the fault diagnosis by accurate time because the time of 
a plurality of controllers are renewed on tiie basis of a 
standard time of a master controller. 

Claims 

1 . A system for managing time for a vehicle fault diag- 
nostic apparatus including a plurality of controllers 
(11a. lib. 11c...., 11n) for detecting a fault of at 
least one of a sensor and an actuator and ti-ansmit- 
ting the detected fault data through a communica- 
tion network (10), and a master controller (1) for 
receiving said fault data, 

wherein said master controller (1) transmits 
a counted time to said plurality of controllers (11a. 
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lib, 11c 11n) as a standard time, and 

wherein said plurality of controllers (11a, 
lib, 11c...., 11n), when detecting said fault data, 
determine the time relating to the fault diagnosis on 
the basis of said received standard time. 5 

2. A system for managing time for a vehicle fault diag- 
nostic apparatus according to claim 1 . wherein said 
master controller (1) comprises: 

10 

a standard time counting means (9) for count- 
ing said standard time; and 
a controller (8) for transmitting said standard 
time to said plurality of controllers (11a. lib. 

11c 11n) through said communication net- is 

work (10). 

3. A system for managing time for a vehicle fault diag- 
nostic apparatus according to claim 1. wherein 
each of said plurality of controHers (11a. lib, 20 
11c 11n) comprises: 

a standard time storage means (63) for storing 
said standard time; and 

a controller (8) for renewing the standard time 25 
stored in said standard time storage means 
(63) on the basis of the standard time received 
from said master controller (1). and determin- 
ing the time relating to the feult diagnosis on 
the basis of said renewed standard time when so 
a fault occurs. 



7. A method of managing time for a vehicle fault diag- 
nostic apparatus in which a plurality of controllers 
(11a, lib, 11c,..., 11n)detectafaultof at least one 
of a sensor and an actuator connected to each of 
said controllers, each of said controllers stores at 
least one of occurrence time of said fault and 
elapsed time, and the detected foult data, and at 
least one of said time is regarded as the time relat- 
ing to said fault. 

wherein a master controller (1) counts and 
transmits a standard time to said plurality of control- 
lers (11a, lib, 11c,..., 11 n), and each of said plural- 
ity of controllers (11a, lib, 11c,..., 1 1 n) determines 
the time relating to said fault on the basis of said 
standard time. 



4. A system for managing time for a vehicle fault diag- 
nostic apparatus according to any one of claims 1 
to 3. wherein each of said plurality of controllers 35 
(11a. lib. 11c...., 11n) comprises a fault informa- 
tion storage means (64) for storing at least one of 
fault occurrence time and elapsed time determined 
on the basis of said standard time, and said 
detected fault data. 40 



5. A system for managing time for a vehicle fault diag- 
nostic apparatus according to any one of claims 1 
to 3. wherein each of said plurality of controllers 
(11a, lib, 11c..... 11n) comprises a vehicle condi- 4s 
tion storage means (65) for storing a signal input 
condition from said sensor and a signal oulput con- 
dition to said actuator, and occurrence time of said 
input and output conditions determined on the 
basis of said standard tinte. so 



6. A system for managing time for a vehicle fault diag- 
nostic apparatos according to any one of claims 1 
to 3. wherein each of said plurality of controllers 

(11a, lib. 11c 11n) comprises an exchange ss 

time storage means (66) for storing the exchange 
time of said controllers (11a, lib, 11c,..., 11n) 
determined on the basis of said standard time. 
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